The purpose of this article is to discuss the different types of instruments of innovation policy, to examine how governments and public agencies in different countries and different times have used these instruments differently, to explore the political nature of instrument choice and design (and associated issues), and to elaborate a set of criteria for the selection and design of the instruments in relation to the formulation of innovation policy. The article argues that innovation policy instruments must be designed and combined into mixes in ways that address the problems of the innovation system. These mixes are often called 
Introduction
The purpose of this article is to discuss the different types of instruments of innovation policy, to examine how governments and public agencies in different countries and different times have used these instruments differently, to explore the political nature of instrument choice and design (and associated issues), and to elaborate a set of criteria for the selection and design of the instruments in relation to the formulation of innovation policy. In the everyday process of policy-making, many instruments are developed as a mere continuation of existing schemes, or with poor consideration of the expected effects. This article argues that innovation policy instruments must be designed carefully and on the basis of an innovation system perspective, so that they are combined into mixes in ways that address the complex problems of the innovation processes. These mixes are often Innovations are defined here as new creations of economic and societal significance, primarily carried out by firms (but not in isolation). They include product innovations 1 as well as process innovations 2 . Innovation systems are the determinants of innovation processes and the innovations themselves. Innovation policy comprises all combined actions that are undertaken by public organizations that influence innovation processes. 3 The public organizations use innovation policy instruments as tools to influence innovation processes. The choice of policy instruments constitutes 1 Product innovations are new -or improved -material goods as well as new intangible services; it is a matter of what is produced. 2 Process innovations are new ways of producing goods and services. They may be technological or organizational; it is a matter of how things are produced. 3 Innovation policy thus includes actions by public organizations that unintentionally affect innovation.
a part of the formulation of the policy, and the instruments themselves form part of the actual implementation of the policy. This double nature of instruments suggests that it is important to look at how they are chosen and the praxis with regard to implementation of the policy. This article looks at the first aspect, namely the choice of policy instruments, and focuses on the formulation phase of the innovation policy.
The ultimate objectives of innovation policy are determined in a political process. These objectives may be economic (growth, employment, competitiveness, etc.), environmental, social, related to health, defence and security, etc. How different ultimate objectives of innovation policy should be balanced is an important political issue. The determination of innovation policy objectives is typically done in a complex process, which in democratic societies involves executive government initiatives, parliamentary discussions, public agencies, the civil society, etc. Naturally, the objectives of innovation policy have to do with the different national traditions and forms of statemarket-society relations, not to mention the ideology of the government in office. The ultimate objectives of innovation policy are concerned with the important consequences that innovations have for socio-economic and political matters such as economic growth and the environment (mentioned above).
Problems to be mitigated by innovation policy must be identified and specified in innovation terms.
A problem, in our sense -i.e. from a policy point of view -is, for example, a low performance of the innovation system, i.e. a low innovation intensity (or a low propensity to innovate) of a certain category of innovations (product, process, etc). In other words, a 'problem' exists if the objectives in terms of innovation intensities are not achieved by private or public organizations. Low innovation intensities are the problems to be solved or mitigated by innovation policy. Hence we need to know the innovation intensities for specific categories of innovations in the context of the innovation system.
Innovation policy instruments are, of course, not intended to (and cannot) influence the ultimate objectives (e.g. growth, the environment or the health system) in an immediate sense, because these instruments can only influence innovation processes (i.e. innovation intensities). This implies that the ultimate socio-political objectives must be "translated" into concrete problems related to innovation intensities -problems which can be influenced directly by innovation policy instruments. For example, we need to know how the ultimate objectives of economic growth and environmental protection are related to (certain kinds of) innovations. The objectives expressed in innovation terms can be called direct objectives, which are to solve the innovation intensity "problems". The ultimate objectives can (partly) be achieved by means of fulfilling the direct objectives, i.e. in a mediated way. Hence, innovation policy instruments are selected to achieve the direct objectives -and thereby the ultimate objectives. 4 In addition, knowing that there is reason to consider public intervention is not enough. An identification of a problem only indicates where and when intervention is called for. It says nothing about how it should be pursued. In order to be able to design appropriate innovation policy instruments, it is necessary to also know the causes behind the problem identified -at least the most important ones (Edquist 2001: 234-5) . 5 If our car engine stops, we need to know why it has stopped before we can fix it. 4 "Problems" and how they can be identified through empirical analyses comparing innovation systems are issues that are discussed in much more detail in sections 3 and 4 in Edquist (2011). 5 A causal analysis might also reveal that public intervention is unlikely to solve the problem identified, due to the lack of ability. That should, of course, prevent policy intervention.
Once there is a general picture of the causes of the policy problems, then it is possible to identify, on this basis, the policy instruments that might mitigate the problems, and, most important, how to combine them into a specific mix. If the main cause of a problem is lack of adequate levels of research, then the different policy instruments for enhancing levels of R&D should be in focus. If there is lack of demand for certain product innovations, then a specific set of demand-side instruments such as public procurement for innovation and specific regulations can be used in an instrument mix that targets that specific problem. 6 This article studies the role of policy instruments in the definition of systemic innovation policy, the types of policy instruments in innovation policy, the problem-oriented nature that defines the criteria for that design and choice, and the politics involved in that. With this purpose in mind, the next section starts by discussing the importance of the choice of policy instruments in relation to the innovation system, and the three dimensions that are crucial in this regard. Section three identifies the different types of policy instruments and defines their combination in instrument mixes, in a general sense, according to the literature of public administration. Section four takes this up into the concrete area of interest, namely innovation policy, providing examples, and discussing the specificities of policy instrumentation in an innovation system context. Section five examines in detail how these policy instruments are related to the problems that might relate to the different activities of the innovation system, in the understanding that policy instruments shall mitigate the problems that might occur in the system. Section 6 acknowledges that the choice and design of policy instruments in innovation policy is a political process, and the importance of legitimacy of instruments in the context of advanced democratic societies. Last, the concluding section 6 These issues are often discussed in terms of "policy mixes". (See for example Flanagan and Uyarra (2011) and Serris (2004) . We define innovation policy as all combined actions that are taken by public organizations and influence innovation processes (section 1). Therefore it becomes somehow inappropriate to talk about "policy mixes" and we think that "instrument mixes" captures the phenomenon of combination of instruments better.
summarizes the arguments, emphasizing the problem-mitigation approach to innovation policy instruments choice and design, conducted from an innovation system perspective.
The choice of instruments
The choice of instruments is a crucial decision regarding the formulation of an innovation policy.
This entails three important dimensions. Firstly, a primary selection of the specific instruments most suitable among the wide range of different possible instruments; secondly, the concrete design and/or 'customisation' of the instruments for the context in which they are supposed to operate; and thirdly, the design of an instrument mix, or set of different and complementary policy instruments, to address the problems identified.
Sometimes innovation policy instruments are chosen on an individual basis, meaning, on the basis of their individual features alone. Typically however, innovation policy instruments are combined in mixes, implying that the selection of instruments takes into consideration their complementary or balancing effects on the innovation system. When selecting instruments it is important to look at both the individual features and the complementary/synergetic/contrasting effects of an instrument in relation to the specific mix in which it is embedded. A crucial dimension when discussing the choice of innovation policy instruments is the issue of adapting the instrument to the specific problems in the innovation system, and, most important, to the specific features of the administrative structures. In other words, policy instruments need a certain degree of adaptation and 'customization' to the changing needs of the system and the capacities of public administrators. As mentioned above, direct innovation policy objectives must be formulated in terms of identifying problems in the innovation system, and there is no way to identify "problems" specifically enough Last, but not least, another example of an extensively used source of information in innovation policy-making these days is independent expert assessment of innovation policy performance (e.g. evaluation of policies), which is typically done in national contexts. More recently however, international organizations have increasingly engaged in external assessment of national policies, particularly the OECD (with very influential assessment exercises of innovation policies for higher education systems), and the EU (where EU27 member states exchange best practices and peer review each other).
Types of Policy Instruments and Instrument Mixes
A conventional and general definition of public policy instruments is "a set of techniques by which governmental authorities wield their power in attempting to ensure support and effect (or prevent) social change" [2] : 21. This definition puts an emphasis on the purposive nature of policy instruments. Policy instruments have a purpose, namely, to induce change (or to avoid change) in a particular way, which is believed to stimulate innovation, i.e. influence the direct innovation policy objectives. The purposive nature of the instruments is to remind us that the instruments are put in place to achieve some specific goals. Obviously, the instruments of innovation policy are focused on fostering innovation. However, as mentioned in section 1, innovation is rarely a goal in itself, but a means to achieve broader political goals like economic growth, increased employment, environmental protection, military capacity or public health, to name some of the most important ultimate objectives. Hence, put in other words, innovation policy instruments are intended to influence innovation processes, and thereby contribute to fulfilling these ultimate political goals by means of achieving the direct objectives formulated in innovation terms.
The Vedung definition above is interesting for a second reason: it also emphasizes the effectiveness and popular support dimensions of innovation policy instruments: "to ensure support and effect social change". As we will see in this article, the political support and the effectiveness of the instruments are very important aspects of innovation policy, as is the understanding that there are important differences and changing traditions in the combinations of policy instruments in innovation policy, the so-called instrument mixes. Strictly speaking, each policy instrument used by a government or public agency is unique. Instruments are typically chosen, designed and implemented with a specific problem in mind, in a specific policy context (innovation policy in this case), at a specific point in time, and in a specific political-ideological situation of the government.
The strong contextual nature of the choice and specification of policy instruments is a crucial aspect in the design and use of policy tools However, the uniqueness of policy instruments does not impede their classification according to the logic behind public action.
Generally speaking, there are three large categories of instruments used in public policy: (1) regulatory instruments, (2) economic and financial instruments, and (3) soft instruments. This threefold typology of policy instruments is what has popularly been identified as the "sticks", the "carrots" and the "sermons" of public policy instruments [3] . Admittedly, there are alternative classifications of policy instruments [4] [5]. However, the three-fold division used here remains the most accepted in the literature on instruments, and continues to be the most widely used in practical contexts [6] [7] . The added value of focusing on it is two-fold. Firstly, it allows us to make sense of complexity and to navigate in an ocean of different instruments in innovation policy. Secondly, it allows us to define some useful criteria for the choice and design of instruments in the formulation phase of innovation policy (in the next sections of this article).
(1) The first type, regulatory instruments, use legal tools for the regulation of social and market interactions. The logic behind this type of instrument is the willingness from the government to define the frameworks of the interactions taking place in the society and in the economy. feature of these instruments (hence focusing on the normative-positive side of obligatory regulation) [8] . From the point of view of innovation policy, regulatory instruments are often used for the definition of market conditions for innovative products and processes 8 .
(2) Economic and financial instruments provide specific pecuniary incentives (or disincentives)
and support specific social and economic activities. Generally speaking, they can involve economic means in cash or kind, and they can be based on positive incentives (encouraging, promoting, certain activities) or on disincentives (discouraging, restraining, certain activities). Table 1 presents some examples of economic instruments according to these different sub-types.
INSERT Table 1 here Source: [2] As the table above shows, economic instruments are very broad in nature. In some countries there is traditionally extensive use of economic instruments providing economic means in kind, whereas in others there is wider use of economic means in cash. As we will see in section 3, economic and financial instruments have been extensively used in the field of innovation policy. The growing use of soft instruments is at the heart of fundamental transformations in the public administration of most countries (particularly visible in Europe and the US). This has been termed 'governance', meaning that the extensive use of these instruments has transformed the role of the government from being a provider and regulator to being a coordinator and facilitator [9] . What is important at this stage is to underline the fact that there has also been a rapid growth in the number of these types of instruments in the field of innovation policy, as we will see in the next section.
Innovation Policy Instruments
The three-fold typology of policy instruments above is applicable to innovation policy. Instruments like intellectual property rights, environmental regulations, tax exemptions, competitive public research funding, support for technology transfer offices, soft loans for innovations in specific industries, or industrial and public-private partnerships for knowledge infrastructure are widely used in innovation policy in many countries.
(1) Regulatory instruments using law and binding regulations are important in the field of innovation policy, for example the regulation of intellectual property rights (in particular, but not only, patent regulations), the regulation of research and higher education organisations like universities and public research organisations (most importantly the statutory nature of the organisations, and researchers' employment regulations), competition (anti-trust) policy regulations concerning R&D and innovative activities by firms in the market, bioethics and other ethical regulations related to innovative activities, and last, but not least, some specific industrial sector regulations with effects on innovative activities.,
Regulatory instruments are 'rules of the game' for knowledge and innovation processes in innovation policy. Because regulations are obligatory, these rules of the game are formal and compulsory and constitute an important part of the institutional set-up of a system of innovation.
It is important to keep in mind that the relationship between regulatory instruments and innovation can be direct or indirect. A direct relationship refers to the situation where regulations have been designed with the explicit purpose of positively affecting knowledge and innovative activities. An example of this is when patent and university laws are changed in order to allow universities to own patents and to create the necessary organisational arrangements to stimulate the commercialization of knowledge [10] . However, regulatory instruments might sometimes be important for innovation processes in an indirect way. This is the case when the final purpose of a specific regulatory instrument is not to foster innovation, but this happens in an indirect way, as pointed out in our definition of innovation policy in the introduction (footnote 3). An example of this is when an environmental regulation forbids a specific polluting chemical substance, or forces a reduction in industrial waste; this induces product innovations or process innovations, because the regulation forces firms to find alternative solutions. As with the other types of instruments, regulatory instruments can have an important impact on the innovation process, due not only to the way in which these instruments are selected and designed, but also how they are implemented and enforced.
(2) Regarding the second type of instruments (economic transfers), innovation policy has traditionally made extensive use of these. This is particularly the case for instruments stimulating positive incentives in cash and in kind. One of the most widely used instruments is 'in block' public support to research organisations, primarily public universities and public research organisations. This is perhaps one of the oldest and most extended policy countries, and the parallel increase of schemes using competitive research funding [11] .
Another significant observation at this stage is that most of the existing economic instruments largely influence the development and diffusion of innovations (products and processes) from the supply side rather than the demand side. However, scholars and policymakers alike are starting to recognize the importance of developing instruments that influence innovation processes from the demand side. This is due to the demand side being crucial in terms of some of the most important dynamics in the innovation process (the role of users and customers in all sorts of innovation processes), and to a series of fundamental pure public goods (for example clean air) with a rather weak demand-side (green technologies). Instruments focusing on the demand-side can help redress these specific types of weaknesses. One example is public procurement for innovation, to be addressed in section 4.
(3) 'Soft instruments' are our third main category of instruments. These instruments have been increasingly used in innovation policy during the past two decades. However, it is important to keep in mind that even if their relative importance is increasing, these instruments are largely a complement to regulatory and economic instruments. Nonetheless, they might constitute important new forms and new approaches to public action in terms of innovation.
There are many different forms of soft instruments. Examples of these are:
 voluntary technical standards at the national or international level [12] ,  codes of conduct for firms, universities or public research organisations (for example, the code of conduct for the recruitment of researchers in Europe, advocating transparency in recruitment procedures),  management contracts with public research organisations (an instrument defining an agreement between policy-makers and managers of these organisations, setting up the strategic goals for that public organisation),  public-private partnerships sharing costs, benefits and risks in the provision of specific public goods (for example, in the field of knowledge infrastructures),  campaigns and public communication instruments (for example, diffusion of scientific knowledge by using events like "research days" or TV documentaries).
Because innovation is a very complex phenomenon, the new instruments might be able to address different aspects of the innovation process and innovation system that the previous regulatory and economic instruments could not do properly. Sometimes, the soft instruments address 'old' issues of innovation policy, but they do so in a different way.
INSERT Figure 1 here Figure 1 : Examples of policy instruments in innovation policy
Innovation Policy Problems, Instrument Mixes and National Styles
When designing innovation policy, the selection of innovation policy instruments must be done in relation to the actual problems identified in the innovation system. In section 1, we stressed that a problem has to be identified as low performance of the innovation system, i.e. low innovation intensity for a certain category of innovations. At the end of section 1, we discussed various ways to identify such problems. We have pointed out that it is necessary to know the main causes of the problems in order to be able to choose appropriate innovation policy instruments. Policy instruments must be selected, customized to the nature of the problem to be solved as well as its causes, and combined in mixes with complementary policy instruments. As we will show below, innovation policy instruments are closely related to the different activities of the innovation system.
These activities are identified in Appendix 1, and can be seen as the determinants of the development and diffusion of innovations. Hence the "problems" to be mitigated by innovation policy, briefly discussed in section 1, are closely related to identification of deficiencies or bottlenecks related to these activities.
The activities are divided into four groups. The first group is the provision of knowledge inputs to the innovation process, which include the provision of R&D and competence building (education and training). In the group of Demand-side activities, we include formation of new product markets and articulation of quality requirements. In Provision of constituents for systems of innovation, we list the creation and change of organizations, innovation networking, and the creation and change of innovation-related institutions (rules of the game, discussed as regulatory instruments in section 3).
In the final category of support services for innovating firms, we include incubation activities (startups, entrepreneurship, small firms), the financing of innovation and the provision of consultancy services. 9 [13] . 2. Competence building, e.g. through individual learning (educating and training the 9 We want to stress that this list is provisional and will be subject to revision as our knowledge of determinants of innovation processes increases.
labour force for innovation and R&D activities) and organizational learning. This includes formal learning as well as informal learning.
II. Demand-side activities
3. Formation of new product markets.
4. Articulation of new product quality requirements emanating from the demand side.
III. Provision of constituents

Creating and changing organizations needed for developing new fields of innovation.
Examples include enhancing entrepreneurship to create new firms and intrapreneurship to diversify existing firms, and creating new research organizations, policy organizations, etc.
Networking through markets and other mechanisms, including interactive learning among different organizations (potentially) involved in the innovation processes. This implies integrating new knowledge elements developed in different spheres of the SI and
coming from outside with elements already available in the innovating firms.
7. Creating and changing institutions -e.g., patent laws, tax laws, environment and safety regulations, R&D investment routines, cultural norms, etc. -that influence innovating organizations and innovation processes by providing incentives for and removing obstacles to innovation.
IV. Support services for innovating firms
8. Incubation activities such as providing access to facilities and administrative support for innovating efforts.
Financing of innovation processes and other activities that may facilitate
commercialisation of knowledge and its adoption.
Provision of consultancy services relevant for innovation processes, e.g., technology
transfer, commercial information, and legal advice.
Source: Adapted from Edquist (2005)
Although the list of activities is a preliminary and hypothetical one, the important thing to stress here is that it includes many determinants in addition to those commonly mentioned in the literature (typically, the creation of knowledge and financing of innovation activities). The reason for stressing this is that these additional activities also influence innovation processes. Concentrating only on R&D and financing may lead -or rather, actually leads to -a linear supply-push view on the innovation process and innovation policy. 10 Efforts must be made to avoid this if an innovation 10 R&D does not automatically lead to innovations, i.e. to new product and processes, and thereby to economic growth. Knowledge is not enough -it has to be transformed into innovations in order to create growth and employment. R&D is only one of the many inputs/determinants of innovation -it is not always necessary, and it is never sufficient to achieve innovation-based growth. The other nine activities are also important.
policy that looks at the whole innovation system -i.e. a holistic policy -is to be achieved. As mentioned, our list includes also the activities in the system that influence innovation processes from the demand side.
Another relevant issue to consider when looking at these ten different activities of the innovation system in relation to the design of innovation policy, is that the innovation policy instruments might be located at different levels of government. The vertical division of powers across different levels of government affects the extent of which federal/central, regional/community or local/municipal are in charge of designing specific policy instruments. Some times the division of powers is clear in the sense that these levels of government have exclusive powers, whereas other times those powers are shared (f.ex. support to incubators is typically shared across different levels of government, but others like support and regulation of public research organizations is concentrated in one level of government). Hence, it is always very relevant to understand the idiosyncracies of state structures and multi-level division of powers when studying the way in which policy instruments have been designed and developed.
When looking at the then different activities in an innovation system, a relevant issue is to analyze
is the appropriate balance between demand-side innovation policy instruments and supply side instruments, mentioned in section 4. "Science and technology" policies pursued so far have had a too strong emphasis on supply side instruments. We argue that there is a need for a new generation of innovation policy instruments, especially demand side instruments, such as public procurement for innovation. One example of demand-side innovation policy instruments is public procurement of innovation, an instrument by which a public agency places an order for a product or system that
does not yet exist; innovation is necessary to make delivery possible. PPI is a very powerful demand-side innovation policy instrument that can be used to trigger innovation, and there are many successful examples from European countries. PPI can also be very useful in mitigating the current grand societal challenges such as, global warming, tightening supplies of energy, water and food, ageing societies, public health, pandemics or security. It is interesting to note that China has started to give public demand an important role in economic development and in the promotion of innovation. According to the OECD, this represents a policy innovation since the Chinese government traditionally has relied entirely on supply-side policies to promote innovation. [14] [15] 11 .
A useful way of designing appropriate instruments, and analyzing their role in the innovation system, is to relate them to each of the ten activities. In the real world, the instruments of innovation policy are rarely used standing 'alone'. Normally innovation policy instruments are combined in specific mixes, using groups of different instruments in a complementary manner.
Instrument mixes are created because the solution of specific problems requires complementary approaches to the multi-dimensional aspects of innovation-related problems [16] .
Hence, the ten activities mentioned in the paragraphs above can be related to different (several or many) kinds of innovation policy instruments. This will be done here by designing a matrix of the relations between the ten activities and various policy instruments. It must be emphasised that the matrix just serves to exemplify relations between activities and instruments, and certainly does not present a complete picture. As we saw in section 3, there are many innovation policy instruments 11 It is interesting to note that the December 2012 issue of the leading innovation journal Research Policy is a special issue entitled "The Need for a new Generation of Policy Instruments". One of the articles addresses the instrument of Public Procurement for Innovation (PPI).
that can be used. The matrix shows the activities and some traditional types of instruments related to them.
INSERT Table 2 : Activities in innovation systems and types of innovation policy instruments
We would also like to point out that innovation policy is not included as one of the ten activities.
The reason is simply that policy is a part of all ten activities. Part of each activity is performed by public organizations, which is policy (see definition in section 1). What is important is the division of labor between private and public organizations with regard to the performance of each of the activities [17] . When we have a general picture of the causes of the policy problems, then we can designate, on this basis, policy instruments to mitigate the problems. If the main cause of a problem is lack of research, then R&D should be in focus. If there is lack of demand for certain product innovations, then a demand-side instrument such as public procurement for innovation can be used. This is suggested in the matrix. Similarly, all the ten activities in Appendix 1 can be related to different kinds of innovation policy instruments. As indicated in Table 2 , it may be helpful to use the ten activities as a checklist when selecting innovation policy instruments to achieve direct policy objectives -and thereby also ultimate policy objectives. The list may also be useful in assigning causes to problems. Smits and Kuhlmann (2004) argue that the formulation of innovation policy has entered into a phase in which policy instruments are becoming systemic. In their view this is mostly visible in the area of 'cluster approach' policy instruments [18] , because these instruments are managing interfaces, de-constructing and organizing systems, providing a platform for learning, providing strategic intelligence, and stimulating demand [19] . Their point is that 'systemic instruments' might co-exist with traditional policy instruments of a traditional linear mode. In our article, policy instruments are seen in a slightly different way, in that instruments as such are not seen as systemic or not. What makes them systemic is the way in which policy instruments are combined and customized into mixes that aim at addressing the concrete problems identified in an innovation system. In other words, it is not the instruments alone that make an innovation policy systemic. It is the instrument mixes that make it systemic -if they are designed and implemented in a way that addresses the complex and multiple nature of the causes of the problems. This is argued in more detail in the previous sections dealing with the activities of the innovation system, and the identification of problems associated to those activities, that different policy instruments aim at remedy.
The focus on instrument mixes (or "policy mix") has received considerable attention from policymakers in the past few years. In their review of the way in which this notion has been used, Flanagan et al, underline the complexity of policy instruments, and argue that the actor and the institutional context in which instruments operate are crucial in determining their effects [20] . Most of the recent efforts by policy-makers to deal with instrument mixes have sought to enhance levels of public and/or private R&D expenditures 12 [21] . This is naturally very relevant, but it only reflects one specific activity in an innovation system.
A definition of innovation policy instrument mix is: The specific combination of innovation-related policy instruments which interact explicitly or implicitly in influencing innovation intensities. It is
worth pointing out here that there are no perfect ideal-models or "optimal" policy instruments that fit all purposes. On the contrary, instrument mixes are very different and varied depending on the context for which they are designed. The very specific and unique nature of each innovation system, with its individual strengths and weaknesses, as well as concrete problems and bottlenecks, on the one hand, and the the very specific national/regional traditions regarding state-market-society relations on the other, mean that any "one-size-fits-all" attempt is irrelevant. This is to say that policy-mixes are specifically designed and implemented with specific problems and causes in specific systems in mind, and tend to follow distinct patterns of national policy styles. Innovation policy-mixes are different because the innovation systems are different, the problems are different, and the socio-political and historical contexts of policy-making are different across countries and regions.
Having said that, however, the diversity of designs, experiences and results of these instrument mixes might provide good sources for mutual policy-learning. While acknowledging differences and idiosyncrasies across countries, it is still possible to dissect and analyze why and why-not some instrument mixes are better at addressing complex problems in the innovation system than others.
One last issue that is important to underline here is that differences in instrument mixes outcomes might not necessarily be related to the nature of the selection, customization and combination of different policy instruments in problem-solving oriented instrument mixes, but to their actual implementation. This is to say that the way in which the instrument mixes are put into practice is as important as their design. Policy-making and policy learning are after all largely influenced by the organizational capacity of the public administration managing and enforcing them [22] .
The politics of innovation policy instruments
The formulation of innovation policy invariably entails a selection -of which objectives (ultimate and direct) to emphasize, which problems to address in the policy, which policy instruments to choose, etc. By definition this selection can never be politically neutral. In other words, policy instruments are not neutral devices. This is as true for any type of policy as it is for innovation policy. Having said that, it is important to consider the legitimacy of the instruments, namely the degree of popular and political endorsement of different innovation policy instruments.
In advanced representative democratic systems, political parties tend to disagree on the type of policy instruments to be chosen and how they should be designed. The same applies to the citizens Haunss suggest that this was basically due to the fact that the discourse coalition against software patents managed to set the tone in spite of their very limited economic resources [23] . From the perspective that interests us here, namely the politics of innovation policy instruments, this case indicates that the legitimacy of an instrument is strongly related to the legitimacy and popular acceptance of the instrument, and, in the case of patents, strongly related to their effectiveness [24] In the case above, the contending parties disagreed about the regulation as such (software patents being subject to patentability), but agreed on the overall goal of fostering innovation and thereby economic growth. There are, however, cases where contention regarding an instrument reflects fundamental differences of opinion on alternative goals. This is particularly the case of regulations 
Conclusions: Innovation Policy Instruments and Mixes
Making choices of instruments is a crucial part of policy-making. Instruments of innovation policy need to be understood as the operational forms of intervention by governments and public agencies.
Even if instruments have a purposive nature (instruments for something), it does not mean that all innovation policy instruments have been consciously chosen and designed. As a matter of fact, the selection and use of innovation policy instruments are not always based on clearly defined overall governmental objectives of innovation policy; nor are they always based on a clear identification of problems. Unfortunately, many instruments are selected by means of an ad-hoc set of decisions (or non-decisions), largely based on a continuation of previous schemes, or on lobby activity of specific interest groups, rather than on the visionary considerations of a holistic innovation policy and a critical assessment of the actual problems that need action.
In this article, we have argued that the design of innovation policy must include specifying ultimate objectives, translating them into direct objectives and, on this basis, identifying problems that are not solved by private organizations. These problems are related to low performance of the innovation system, i.e. low innovation intensity of a certain category of innovations, for which the direct objective is high intensity. In order to be able to design innovation policy instruments to mitigate the problems identified, it is also necessary to know the most important causes of the problems identified. These causes are related to the activities or determinants of the development and diffusion of innovations. The instruments are also related to these activities as outlined in the Matrix presented in section 4.
Hence, the identification of the problems and their activity-related causes should be the basis for the selection of policy instruments. The combination of instruments is a crucial part of the innovation policy: "innovation policy is what its instruments are". Some might be instruments created exnovo, but in most cases, instruments are changed and adapted to new problems, and combined with other instruments to address the problems.
Rarely are innovation policy instruments ready or "prêt-à-porter" for the task at hand. Most of the time, if not always, policy instruments must be designed, re-designed, and adapted to the specific problems in the innovation systems and their uses. Instrument design can change over time according to changing preferences, changing objectives, and changing problems in the innovation system.
Each policy instrument is unique. Even if some policy instruments are similar in their ways of defining and approaching a problem, there will always be substantial differences not only in terms of the concrete details of how the instrument is chosen and designed, but also in terms of the overall social, political, economic and organisational context in which the instrument is applied.
This article also argues that the design and implementation of systemic innovation policy depends on the extent to which innovation policy instruments are defined, customized and combined into instrument mixes that address the 'problems' related to the activities of the system. Policy instruments on their own are not systemic unless combined into mixes that address the complex and often multi-dimensioned nature of innovation.
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